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Improvements in or relating to Spring Suspension Systems for 

Vehicles 



Wc, A.EX:. Limited, a Britidi Company, 
of Sotftfadl, Middlesex, and The British 
Transport Commission, a Body oonstituted 
under ite Jjssm of Great Britdn, of 55, 

5 Broadway, Wesimtoter, London, SMA, do 
hereby dedaie the Invaition, for which we 
pray iliat a patent may be granted to us, 
and the method by winch it is to be per- 
formed, to be particularly described in and 

10 by the following statement: — 

This inventicm relates to spring suspension 
systems for vehicles and paiticulaily for pubKc 
service passenger road vehicles or for median 
or heavy goods veirides or for heavy motor 

15 care. 

•According to this invention a spring suspen- 
sioQ for a vehicle ocmq)rises a fore and aft 
extending beam on each side of an under- 
frame or body of tiie veMck, a pivocail con- 

20 neotion between each beam and said under- 
fireune or body, so as W) permit relaiive iq) 
and down swinging movement between those 
parts, a mounting for a vehicle wheel on each 
beam, a vertically acting spring betsseen the 

25 outer end of each beam or a part secured 
thereto and the underframe or l»dy resisting 
said ringing movement, and means other than 
the wheel axle for oomeotSng the two beams 
together near said springs so as t^ limit the 

30 differential swinging thereof. The said means 
may comprise a torsion bar. 

One of the objects of the invention is to 
provide soft and comfortable springing wMie 
fimiring the degree of rol of the vehide under- 

35 frame and body relativdy to the vehide wheds 
to a predetermined extent It wffl be appre- 
dated that the resJscance to roll of a vehide 
body depends mainly on two factors, the stiff- 
ness or rating of the spring system assodated 

40 with eadi wheel and the Sective distance of 
the qning sy^ems from the centrd fore and 
aft axis of the vehide as viewed in plan. Thus 
if the effective distance of the spring system 
from the centra fore and ak axis is small 

45 the rating or stiffness of spring wi'U reqdre 
to be high in order to limit the roil to the 
[Price 3i. Od.] 



required degree and thus the ^ringing wffl 
feel harsh and uncomfortable to the passengers. 
Therefore, the greater is the effective distance 
of the spring systm from the central) asis, 
the softer can be the spiingmg but tMs dis- 
tance heretofore has been lunited by the fact 
that with most known arrangements the spring 
system for each whed has of a necessity been 
disposed on the iimer side of the wheel, and 
•in the case of a steerable wheel the spring 
system has required to be disposed beyond 
the inner Hmit of travd of the edge of the 
whed. 

In the spring system as set out above, the 
resistance to roil of the body and underframe 
about 'the wheel is applied to the underframe 
where the ^ring abuts the underframe and 
where the beam is pivotaliy connected to the 
underframe. It is convenient to consider a 
single loUi resisting force disposed immediately 
opposite the axis of rotation of the whed as 
viewed in plan, and the actual point along 
the axis at which dris resistance acts is at 
die crossover point of a line passing through 
the pivot axis of the beam and the point of 
engagement of the spring wfth the under- 
frame. The roll resisting force at this point 
wiJi hereinafter be referred to as " iJie effec- 
tive Tol resisting force of the system." 75 
Another factor wMcb requires to be taken into 
consideration when determining die strength 
or rating of the spring is the distance of the 
spring from the pivotal connection of the beam 
to the .underframe and 'the load which it is 
required to support 

The extent of roll) may be diminished and 
the snifihess of springs increased without road 
shocks being transmitted to the underframe by 
arranging that the point of applicalion for the 
force of the spring on 'the underframe and/or 
the pivotal attachment of the beam to the 
undafpame to be disposed outside a vertical 
fore and aft plane containing the inner face 
of the wheeL 

Preferably each said spring between a beam 
and the underframe is arranged on the opposite 
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side of thd^pd to pivotal attachment 
of the beam to the und^r&iaiiie or body. 

In one construction according to tiie inven- 
tion^ each said beam is ananged to extend 
- 5 paralllel with the central longitudui'al fore and 
aft axis. 

Each spring between a beam and die under- 
frame may be supjported at one end by a part 
constitudng an extension of said connecting 

^0 means for the two beams and at the other 
end is supported on ssdd underteune. Tb& 
spring may take various forms such as a heHcal 
compression spring, a 1^ ijwii^, or a system 
embodying a compressible iflurd. In tlie c^e 

15 where a leaf spring is enpJoyed, the aforeszdd 
part may- be di^ensed with -and the spring 
may be anchored at one end to the btdm so 
as to extend laterally thereof while die other 
end may engage the vehide underframe. 

20 In any of die arrangements refmed to 
above, each bearing or stub axie may be re- 
siliendy mounted on its beam, ^so in any 
of the arrangements referred to above, the 
pivotal mounting of each said beam on the 

25 underframe is preferably arranged to be tor^ 
sionally resilient about a fore and aft axis. 

The foHowing is a description of the inven- 
uon as applied to a qxring suspension system 
for the back wheels of a' public service road 

30 vehide, reference being m'ade to the accom- 
panymg drawings, in which: — 
^ 'Figure 1 is a plan view of a sprii^ suspen- 
sion systsm; and 
Figuie 2 is a sectional elevadon of the sys- 

35 tem on the line 2—^ of Figure L 

As will be seen, dual wheek 10 are arranged 
on each side of the vehicle which wheels 
are mounted on a shaft 11, earned in bear- 
ings 12 at the end. of an axle c^ng part 13. 

40 Each axle casing part end is fixed to a carrier 
14 extending fore and aifit of the shaft 11, 
and the two ends of each carrier are secured 
CO a beam 15 by means of a resHient mounting 
16. Each of the beams 15 is pivotaiy con- 

45 nected to a part 17 of the underfiname of die 
vehicle by means of a r^ilieni bush W and 
pivot pin 19. Each axie casing pm 13 extendls 
in a conventional manner to one side of 
differeadd casing 20, and die axle is located 

50 iBt&NMy in relation to the undojiiame by a 
link rod 21 pivotaiy conneaed at one end to 
the differential casing and at the odier end 
to a member 22 of the underfliame. 
Each beam 15 extends in a fore and aft 

55 direction and projects beyond the rear of dual 
wheels 10 and has fixed to its rear extremity 
an outwardly extend&g -rigid bradcet arm 23 
wMch constitutes an exteimon of a cross mem- 
her 29 hereinafter described and serves to si?)- 

60 port the lower end of a heKcal compression 
spring 24. The upper end of each helical com- 
pression spiing is arranged to abut a pan 
25 of the underfirame. It will be appreciated, 
however, that various other forms of springs 

65 mav be employed such as blocks of resilient 
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material such as nrober, or a systan embody- 
ing a compressibiie fiuid, or leaf springs. In 
the latter case, a letf spring may* be andiored . 
at one end to each beam'i so as to extend 
iaterafly diereof and may engage the vehide - 10 
frame at die other end. 

As previoudy explained;, the resistance to 
roll of the undei&ame vwM be taken at two 
points, one at the pivotal connection 19 i,e. 
where the longitudkd axis of the beam 15 75 
.intersects the axis of pivoting and at the point . 
28 of applanation of die force of the spring" 
24 on die part 25 of the underframe. It is 
convenient, however, to consider a singlfe effec- 
tive roil resisting force passing through the 80 
axis 26 of the wheel diaft and location 27 of 
Ibis force may be detennaned by the inter- 
section widi die whed axis 26 as viewed in 
plan of a line .30 connecting' the pivot axis 
19 with the pomt 2'8. It be seen that 85 
the location of die effective roll resisting force 
is weJl outside the inner face of the dual whed 
10, which was the limiting location for spring 
susp'^sion systems heretofore. It wii be appre- 
ciated diat the position 27 ^ the ^ective 90 
roll, fes&dng foice will not oidy be detennmed 
by die distance of the axis of die thrust of 
the spring 24 from a central fore and aft 
axis 9 . of the vehicle, but also by the ^stance 
of -die intersection of die beam 1'5 and ^e axis 95 
of the pivot pin 19. Thus if it were practicable 
to cany the latter point suffidentfy far out- 
wardly the compression spring 24 might be 
arranged over the beam 15^ or in the arrange- 
ment shown if the point 27 was required to lOO 
be* earned furih^ froni the fore and aft axis 
9, the pivotal connection 19' codld'be arranged 
furtiier from the axis 9. 

It wi& be appredated tliat during roH, 
angidiar rektionsMp of the two beams with 105 
respect to outer frame will differ and since 
die two beams are 'coiinectea* together by the 
axie casing, the beams will tend to twist about 
their longitudinal' axes, this to a certain extent 
is acconmiodated by the resilient bushes 18. 110 
It wiM be noted howevw, drat the rearward 
extremities of the beam 15 are connected to- 
gether by an I section cross m^ber 29, the 
torsional rijgidity'of which to a certain extent 
Smits rile diffttential swinging of the two 115 
beams and thus in itself acts as an anti-roll 
device, and this can be taken into account 
when determimng die strength or rating of the • : 
si)rings 24. 

•What wedaSim is:— 120 
1. A spring suspension system for a vehicle 
■comprising a fore and aft extending beam on 
each side of an underftmne or body of the . . 
vehicle, a pivotal connection between each 
beam and said underframe or body so as to 125 
permit relative up and down swinging move- 
ment between diese parts, a mounting for a 
veMde whed on each b&my^ verfit^y acting 
^ring between the outer end of each beam 
or a part secured thereto and the underframe 130 
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or body xesistu^ ^d sw!mgktt|^ovemeiit and 
means other tban the wfaeei^^Bor conneocing 
the two beams togedKr ne^^d springs so 
as to lacMt the dMerentiai swinging thereof. 

5 2. A spring suspension according to Claim 
1 wherein said means connming together the 
^ beams comprise a torsion bar. 

3« A spring suspenfidoQ sysftem according to 
C3iaim .1, or Oaim 2, wherein the point of 

10 apt>Hcation of the force of each said q)ring 
on the underfeame and/or the iHlvotal attach- 
mem of eadi beam to the underframe is or 
are disposed outside a verricd fore and aft 
plane oonitaimng the inner i^ce of the wheel 

1 5 for the puipose desoibed. 

4. A spring suspension accozding to any of 
the preceding claims, wherein each said 
^ling between a beam and the underframe 
is arranged on the opposite side of the wheel 

20 to die pivotal attaclanent of I'te beam to the 
underframe or body, 

5. A q)ring suspension system according to 
any of the preceding claims, wherein each 
said beam esrtends parallel or substanttaiHy 

25 i&taM with the cen^ti^i longitudinal fore and 
aft axis of the veWde. 

6. A spring suspension system according to 
daim 4, whewn ^aid spring between a beam 
and Ae undername is suppoited at one end 

30^ by a part constituring an emiaion of said 



connecting means for the two 



and at 
under- 



tbe other end is sc^jported 
frame. 

7. A spring suspension system according to 
claim 5, wherein said spring between each 35 
beam and the undeiftame comprises either a 
helical spring, leaf spring, or a Mock of re- 
silient maiterial or a system embodying a com- 
pressMe fluid. 

18. A spring suspension system according to 40 
cfoim 5 wherein saM spring between each beam 
and underframe comprises a leaf spring 
anchored at one aid to said beam so as to 
extend lat^aMy thereof wbiiie the otiu^r end 
engages the veMde undeiframe. ^ 45 

9. A.qxring suspension systm according to 
any one of tte precedmg claims^ whefeb eadi 
wheel bearing is resiliendy mounted on said 
beam. 

10. A spring suspension system according 50 
to any of &e preceding claims, wherein the 
pivotd mounting for each said beam is tor- 
tonally zesDiem about the tongiitudin<^ axis <tf 

the be^. 

111. A ^ing suspension system substantially 55 
as described with reference to the accOnipany- 
ing drawing. 

BOULT, WAOOE & T^fNANT, 
111 & lil2, Hatton Gmden, London, E.C1. 
Chartered Patent Agents, 
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